Imitative learning, in which an individual learns to reproduce the behaviour pattern of another, has attracted considerable attention as a potentially powerful form of social learning. Despite extensive research, however, it has proved difficult to demonstrate in nonhuman animals. We investigated the ability of European starlings, Sturnus vulgaris, to imitate the behaviour of a conspecific. Subjects watched a trained conspecific manipulating a plug for access to a food reward, using either a pushing or a pulling action. When later tested with the same apparatus these birds completed the task using the same action they had previously observed. In a second experiment, a separate group of starlings saw the plug move upwards or downwards automatically and a nearby conspecific obtain a food reward. When given access to the task these starlings failed to move the plug in the direction they had seen. Our experiment is an improvement on previous bidirectional control designs and provides strong evidence that starlings are capable of imitation. We advocate further use of this experimental design in attempts to demonstrate imitative learning. 
Imitative learning, in which an individual learns to reproduce the behaviour pattern of another, has attracted considerable attention as a potentially powerful form of social learning. Despite extensive research, however, it has proved difficult to demonstrate in nonhuman animals. We investigated the ability of European starlings, Sturnus vulgaris, to imitate the behaviour of a conspecific. Subjects watched a trained conspecific manipulating a plug for access to a food reward, using either a pushing or a pulling action. When later tested with the same apparatus these birds completed the task using the same action they had previously observed. In a second experiment, a separate group of starlings saw the plug move upwards or downwards automatically and a nearby conspecific obtain a food reward. When given access to the task these starlings failed to move the plug in the direction they had seen. Our experiment is an improvement on previous bidirectional control designs and provides strong evidence that starlings are capable of imitation. We advocate further use of this experimental design in attempts to demonstrate imitative learning. Social learning refers to any form of learning that occurs through 'observation of, or interaction with, another animal (typically a conspecific) or its products' (Heyes 1994) . Under many circumstances such learning will be an adaptive alternative to asocial trial-and-error learning, which may be time consuming or hazardous. Of all the processes thought to result in social learning (Galef 1988; Whiten & Ham 1992; Zentall 1996) , that which has received by far the most attention is observational learning or imitation, defined by Heyes (1994) as 'the acquisition of a topographically novel response through observation of a demonstrator making that response'. Many researchers believe this necessitates more complex or sophisticated mental processing than other forms of learning, and some even argue it involves some form of intentionality (Bruner 1972; Tomasello & Call 1997) or theory of mind (Whiten & Byrne 1991) . Such claims are hotly disputed (e.g. Heyes 1994; Zentall 1996) but have probably fuelled interest in the subject. Nevertheless, despite over a century of research, imitative learning has been notoriously difficult to demonstrate and only a handful of experiments provide unequivocal support.
Investigations of imitative learning typically expose a naïve 'observer' animal to a task being performed by a trained 'demonstrator' animal, and subsequently test the observer in isolation to see if it has acquired the same behaviour. Such experiments have been plagued by the difficulty of excluding other explanations for a match between demonstrator and observer behaviour. These include local enhancement (Thorpe 1956 ) and stimulus enhancement (Spence 1937), which involve one animal drawing another's attention to a particular location or type of stimulus in the environment; observational conditioning (Cook et al. 1985) , which involves the socially mediated acquisition of a Pavlovian association between a stimulus and a reinforcer (Zentall 1996) ; and contagion or social facilitation (Zajonc 1965) , which occurs when the mere presence of a conspecific influences another animal's behaviour (Zentall 1996) , for example by releasing a similar behaviour pattern in that animal.
A significant advance in the study of imitative learning occurred with the development of the two-action/oneoutcome method. In this experimental approach the task in question can be completed in two or more distinct ways. Dawson & Foss (1965) , for example, trained budgerigars, Melopsittacus undulatus, to remove a lid from a cup using either their beak or their foot. When naïve
